Abstract: This article presents the concept of the Partitioned Matrix of even numbers w ≥ 4 and a set of formulas for determining the values of the three possible types of partition: odd composite numbers (C w ), prime numbers or Goldbach partitions (G w ) and partitions of mixed numbers, i.e., a prime plus and odd composite in any order (M w ). The results of the calculated formulas for 10 2 ≤ w ≤ 10 22 were compared with reference values determined probabilistically as examples. One of the merits of this study is the set of formulas that completes the fundamental equation of the partitions of an even number w ≥ 4. All the proposed formulas use natural logarithms and are easily calculable. It should be highlighted that the values provided by G w are averages and are always referred to a set of three sequential even numbers w of types w 2 , w 1 and w 0 .
Introduction
The purpose of this study is to present the concept of the partitioned matrix and the determination of the values of three possible types of partition: odd composite numbers (C w ), prime numbers or Goldbach partitions (G w ) and partitions of mixed numbers, i.e., a prime number plus an odd composite number in any order (M w ). To evaluate the conformity of the proposed formulas for C w , G w and M w , probabilistic principles were used, assuming that the distribution of prime numbers is at least apparently random [5] .
The approach, considering the concepts that it uses, is simple, nothing more than an algebraic approach that is sufficient to demonstrate the proposed formulas and the theorem. It is worth remembering the words of Einstein [1] , who claimed that most of the fundamental ideas of science are essentially simple and can, as a rule, be expressed in language that can be understood by everyone.
This study is divided into several parts. Initially some symbols and concepts that are used in the article are addressed. Attention is drawn to the concept of the partitioned Matrix for a given even number ≥ 4 and to the typology of even numbers (w 0 , w 1 , w 2 ). The assumption that demonstrates the adopted strategy is then presented. In Part 4, partitions of even numbers w ≥ 4 are discussed. The aim is to demonstrate that the formulas for C w , G w and M w correspond more closely to reality. This reality, however, is far from being empirical, as probabilistic concepts are used to define it, from the Law of Large Numbers [2] , reference values. In effect, to be able to affirm that the formulas proposed in this work for C w , G w and M w are applicable and provide values close to reality, it was necessary to "construct" this reality, and this was done using statistic principles. Each calculation, according to the statistical rules (Cw prob, Gw prob and Mw prob) has a clearly illustrated procedure with demonstrative schemes. In Part 5, there is an overview of the formulas for the partitions of even numbers w ≥ 4. Basically, once again the adaptability of each formula is shown, particularly formulas C w , G w and M w operating together. expected value; (ii) the error is calculated by the difference between the observed value (O) and the expected value (E) divided by the expected value (E), i.e., error = (O − E)/E. G w : (i) for a given even number w ≥ 4, this is the number of partitions of prime numbers, irrespective of order, whose sum is w; (ii) is the number of Goldbach partitions; (iii) e.g., (see Figure 1 ), the number G 60 = 6, which means that there are 6 pairs of prime numbers, the sum of which, irrespective of their order, is 60: {(7.53), (13;47), (17;43), (19;41), Partitioned Matrix of even number w ≥ 4 : (i) matrix composed of two columns and Lw lines showing the possible partitions of odd composite numbers (c i ), prime numbers (g i ) and mixed numbers (m i ), prime plus odd composite or odd composite plus prime related to w; (ii) the first column (Vector A) contains odd numbers arranged in ascending order and the second column (Vector B) has odd numbers arranged in descending order so that the sum of the partitions in each line is w; (iii) the constant values in the column of Vector A are ≤ than the constant values in the column of Vector B; (iv) the Partitioned Matrix is said to be structured when the lines are stratified by partitions of odd composite numbers (c i ) and prime numbers (g i ) and mixed numbers (m i ), prime plus odd composite or odd composite plus prime (see example in Figure 2 ). M w : (i) for a given even number w ≥ 4, this is the number of mixed partitions made with an odd composite 1  9  51  c1  2  15  45  c2  3  21  39  c3  4  25  35  c4  5  27  33  c5  6  7  53  g1  7  13  47  g2  8  17  43  g3  9  19  41  g4  10  23  37  g5  11  29  31  g6  12  3  57  m1  13  5  55  m2  14  11  49  m3  15  59  1  m4   C60=  6  G60=  5  M60=  4 number and a prime number, irrespective of order, the sum of which is w; (ii) e.g., (see Figure 1 ), the number M 60 = 4, which means that there are 4 pairs of composite numbers and prime number whose sum, irrespective of their order, is 60: {(1;59), (3;57), (5;55), (11;49).
P: (i) natural prime number that has exactly two different divisors: the number one is itself; ii) the notion of prime number is reserved only for natural whole numbers [3] , by which the present work will consider the set of non-negative whole numbers. N = N * ∪ {0} = {0, 1, 2, 3, ...} w: (i) even number 2n; ii) there can be three types of even numbers, w 0 , w 1 , w 2, according to the remainder after dividing by 3; w 0 , w 1 and w 2 : (ii) w 0 number w type 0 so that w mod3 = 0; (iii) w 1 number w type 1 so that w mod3 = 1; (iv) w 2 number w type 2 so that w mod3 = 2.
π(w): (i) number of prime numbers that exist up to number w; (ii) in this work that studies partitions of numbers w ≥ 4, strictly speaking, in all counts the prime number 2 should be disregarded; however, as it is irrelevant to the analysis, the count is not adopted as π(w) − 1; (iii) and the value of π(w) considers the approximation proposed by Legendre [4] .
In the calculation of π(w) by Formula (2), as shown in Table 1 , the error tends to be lower for higher values of w. Table 1 : Real π(w) and Legendre π(w) values calculated using Formula (2).
Legend: w: number; π(w) real: number of prime numbers up to w clustered empirically; π(w) Legendre: number of prime numbers up to number w calculated using Formula (2); Error: error observed between π(w) Legendre and π(w) real: (π(w) Legendre -π(w) real)/ π(w) real.
Partitions of even number ≥ 4
This part is dedicated to showing some lemmas referring to the characteristics of the partitions of even numbers w ≥ 4.
To verify the almost exact correspondence of the proposed formulas in relation to the Cw partitions of odd composite c 2017 BISKA Bilisim Technology numbers, Gw of prime numbers (or Goldbach partitions) and Mw of mixed partitions (prime and odd composite in any order), reference values were adopted that were calculated probabilistically, considering the apparent randomness of prime numbers [5] . This resource was used, as the real values of C w , G w and M w considered in the tables of example data for 4 ≤ w ≤ 10 22 were not known. 
See example in Figure 1 .
Lemma 4. For any Partitioned
Matrix of an even number w ≥ 4.
In any Partitioned Matrix of an even number w ≥ 4, the number of lines available Lwd to contain the number of prime numbers π(w) is given by
Thus, the number of Goldbach partitions (Gw) is given by
This concept can be viewed with the aid of Figure 2 
In the upper part of Vector B, we have the remaining prime numbers up to w.
In the lower part of Vector B, we have the remaining odd composite numbers:
The numbers in Part B are considered as being randomly distributed over Parts C and D.
prime numbers odd composite numbers 
The purpose of this demonstration based on probability principles is to provide reference values C w so that other forms of non-probabilistic calculations can be compared.
The odd composites from Part B, when joined to the odd composites in Part D (see Figure 4), constitute a partition of odd composite numbers (c w ). The number of C w calculated probabilistically is expressed by Formula (11)
. 
Therefore, an equivalent formula can be written
which is the same as
(16)
(17) Sylvester [9] , with the adjustment proposed by Legendre [5] . In effect, in this analysis it is observed that
In this deduction, G w essentially assumes the value in accordance with
which, considering the adjustment of Legendre [5] , expressed the formula of Sylvester [7] 
Another formula for Gw will be seen later with greater accuracy than Formula (19). Table 3 ).
Formula (14), which expresses the number of partitions of odd composite numbers C w for a given even number w ≥ 4 adheres significantly to the reference values Cw prob calculated using probabilistic techniques, as shown in

Lemma 7. Number of partitions of prime numbers G w for each column w ≥ 4 in a Partitioned Matrix is given probabilistically by
The aim of this demonstration based on probability principles is to provide reference values of Gw so that other forms of non-probabilistic calculation can be compared. The prime numbers in Part A, when joined with the prime numbers in part C (see Figure 5 ) constitute a partition of prime numbers of Goldbach partition (G w ). The number of Gw calculated probabilistically is expressed by Formula (21).
which is equivalent to
The numbers in Part A are considered as being randomly distributed over Parts C and D. In Table 4 , column Gw prob (22) prime numbers odd composite numbers 
shows the reference values of Gw calculated probabilistically according to Formula (22).
Lemma 8. The Partitioned Matrix of an even number w≥ 4 contains a determined number of partitions of prime numbers G w , the value of which is given approximately by
Expressed otherwise.
As Equation (29) In the last line of columns G(w2), G(w1) and G(w0), the Table 5 shows that the error tends to shift towards zero as w grows. Table 7 : Stochastic line of the average values of Formula (23).
wi: numbers w aligned by type; G(wi) real: real number of partitions for numbers wi. average Gw: average of three values G(wi); Gw (23): value of Gw calculated according to Formula (23); min: real minimum value observed in G(w2), G(w1) and G(w0); max: real maximum value observed in G(w2), G(w1) and G(w0); stochastic line: value calculated by (Gw(23)-min)/(max-min).
produce a higher number of partitions than number types w1 and w 2 . Figure 6 
also shows the dashed line of the average values calculated using Formula (23). These values generally lie 1/3 of the way between the minimum and maximum values. Thus, it can be calculated that the value of G w using Formula (23)
is an adequate average value that is much closer to the real average value.
Lemma 10. A demonstration of Goldbach's Conjecture is only necessary from the even number w ≥ 98. It is known, through (6) , that
Assuming the partitions of odd composite numbers C w =0, we have Figure 7) and the odd composite numbers in Part B, when they are joined to the prime numbers in Part C, constitute a mixed partitions, designated by m w . The number of M w calculated probabilistically is expressed by Formula (31):
Lemma 11. The number of partitions of mixed numbers M w , i.e., partitions of prime numbers and partitions of odd composite numbers in any order for even number w≥ 4 in a Partitioned Matrix, probabilistically, is given by
M w = π( w 2 ) w 4 − [π(w) − π( w 2 )] w 4 +[ w 4 − (π( w 2 )] (π(w) − π( w 2 ) w 4
This demonstration is based on probability principles. It seeks to obtain reference values for M w to enable other forms of non-probabilistic calculations to be compared. The prime numbers in Part A, when joined to the odd composite numbers in Part D (see
which can also be expressed as, prime numbers odd composite numbers Table 9 : Calculation of M w probabilistically using Formula (31). 
The demonstration of Lemma 9 showed that the average value of G w (Goldbach partitions) is given by the formula
Lemma 8 demonstrated that the Partitioned Matrix of an even number w ≥ 4 contains a determined number of partitions of mixed numbers M w , the value of which is given by
Considering Formula (33), if the above formula is adequate, it should be observed that important to discuss specifically the value of G w . When the number w is sufficiently large, Sylvester [6] affirms that
Considering the proposal of Legendre [4] , the above formula can be considered equivalent to
Thus, it is possible to compare the formula of Sylvester adjusted by Legendre (24) with Formula (23), proposed above. The result can be viewed in Table 12 . The comparison column is the reference value G w calculated probabilistically by Formula (22). The column marked Gw (23) expresses the calculation according to Formula (23), proposed above, and the column marked Gw Sylv (41) expresses the calculation using the formula of Sylvester [6] with the adjustment of Legendre [4] . The column marked Error (23)/(22) shows the relative error between the formula proposed here (23) and Formula (22); the column marked Error (41)/(22) shows the relative error between Formula (41) and Formula (22). Although slightly more complex, Formula (23) appears to be more adequate. The instrument developed so far, especially unknown. If these values were empirically known, it would be possible to evaluate Formulas (37), (23) and (33) with greater propriety and accuracy.
Conclusion and recommendations
The initial concept of this work was the Partitioned Matrix of an even number w≥ 4, and it was shown that for every even number w≥ 4 it is possible to establish a corresponding Partitioned Matrix with a determined number of lines given by
It was demonstrated that, fundamentally, the sum of the partitions is equal to the number of lines in the matrix:
It was also shown that for each and every Partitioned Matrix of an even number w ≥ 4 it is observed that G w = π(w) − (L w − C w ), which means that the number of Goldbach partitions or partitions of prime numbers of an even number w ≥ 4 is given by the number of prime numbers up to w minus the number of available lines (L wd ) calculated as follows:
To analyze the adequacy of the proposed formulas, probabilistically calculated reference values were adopted. Figure 4 shows the layout of values for the probabilistic calculation of C w , G w and M w . The formulas used for the reference values were numbers (13), (22) and (32): Formula (23) expresses the number of prime partitions or Goldbach partitions (G w ) and was shown to be more accurate than Formula (19) in accordance with Sylvester [7] , with the adjustment proposed by Legendre [5] :
G w ≈ w (LNw − 1.08366) 2 (52) Table 12 shows a comparison of the accuracy of Formulas (23) and (19) regarding the G w and it can be concluded that, although slightly more complex, Formula (23) is more adequate than Formula (19). Table 6 compares real G w values and those calculated using Formula (23), and shows that Formula (23) has an average value. In effect, there are three types of even numbers (G 0 , G 1 and G 2 ), according to the remainder after dividing by 3. The number of partitions of G w is closely associated with the type of number, as shown by Goldbach's Comet ( Figure 6 ). Thus, it should be understood that the value of G w calculated for a certain even number w ≥ 4 actually expresses the average value regarding G(w-2), G(w) and G(w+2).
It was also shown, rigorously, that the demonstration of Goldbach's Conjecture is necessary only from the even number w≥ 98, as up to this number the primes π(w) is considered higher than the number of lines of the Partitioned Matrix, which inevitably leads to the existence of Goldbach partitions G w (see Table 8 ).
Formula (33) is also concerned with a new concept, which is that of mixed partitions (M w ), i.e., partitions of even numbers w ≥ 4 constituted by a prime number and an odd composite number in any order. Table 10 shows a comparison between the values of M w calculated probabilistically and with Formula (33), showing that this formula is adequate.
All the proposed formulas C w , G w and M w make use of easily calculable natural logarithms, providing values that are very close to the reference values.
Based on the Law of Great Numbers, this study assumed that reference values can be obtained statistically for C w , G w and M w . The correct method for testing the accuracy of the proposed formulas is to work with real values. Thus, it is recommended that computer science scholars can assist with their studies in order to substitute reference values for real values Cw prob, Gw prob and Mw prob calculated probabilistically and adopted here. Another point has to do with the average value of G w (as shown in Table 6 ) and the stochastic position of the average value in relation to the real minimum and maximum values of Gw regarding G(w − 2), G(w) and G(w + 2). In other words, it is necessary to expand Tables 6 and 7 to have a notion of the true accuracy of the proposed formula and verify whether the average value calculated by Formula (23) is effectively located 1/3 of the way between the maximum and minimum values of G(w − 2), G(w) and G(w + 2).
